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Essentials
• Methods were developed to image the hemostatic response in mouse femoral arteries in real time.
• Penetrating injuries produced thrombi consisting primarily of platelets.
• Similar to arterioles, a core-shell architecture of platelet activation occurs in the femoral artery.
• Differences from arterioles included slower platelet activation and reduced thrombin dependence.
Summary. Background:
Intravital studies performed in the mouse microcirculation show that hemostatic thrombi formed after penetrating injuries develop a characteristic architecture in which a core of fully activated, densely packed platelets is overlaid with a shell of less activated platelets. Objective: Large differences in hemodynamics and vessel wall biology distinguish arteries from arterioles. Here we asked whether these differences affect the hemostatic response and alter the impact of anticoagulants and antiplatelet agents. Methods: Approaches previously developed for intravital imaging in the mouse microcirculation were adapted to the femoral artery, enabling real-time fluorescence imaging despite the markedly thicker vessel wall. Results: Arterial thrombi initiated by penetrating injuries developed the core-and-shell architecture previously observed in the microcirculation. However, although platelet accumulation was greater in arterial thrombi, the kinetics of platelet activation were slower. Inhibiting platelet ADP P2Y 12 receptors destabilized the shell and reduced thrombus size without affecting the core. Inhibiting thrombin with hirudin suppressed fibrin accumulation, but had little impact on thrombus size. Removing the platelet collagen receptor, glycoprotein VI, had no effect. Conclusions: These results (i) demonstrate the feasibility of performing high-speed fluorescence imaging in larger vessels and (ii) highlight differences as well as similarities in the hemostatic response in the macro-and microcirculation. Similarities include the overall core-and-shell architecture. Differences include the slower kinetics of platelet activation and a
Introduction
Following penetrating vascular injuries, hemostatic thrombi form to limit blood loss. In recent studies, we and others have examined platelet activation and fibrin accumulation following penetrating injuries in the mouse microvasculature, focusing on the hemostatic response rather than pathological occlusive thrombosis initiated either by stasis or chemical irritants such as FeCl 3 [1] [2] [3] [4] [5] .
Our studies were performed in arterioles and venules using high-resolution confocal fluorescence microscopy in combination with biosensors that measure thrombin activity, platelet packing density, intrathrombus transport and the rate of protein loss at the site of injury. The biosensors helped to define critical properties of the hemostatic mass along with the activation state of platelets within the mass [2, [6] [7] [8] [9] [10] .
The results of those studies showed that hemostatic thrombi in the microcirculation consist of a relatively small amount of fibrin at the injury site covered by a larger accumulation of platelets. Rather than a mass of fully activated platelets evenly interspersed with fibrin, hemostatic thrombi formed in this setting developed a characteristic architecture in which a core of densely packed, highly activated platelets is overlaid with a shell of less activated, loosely packed platelets, with the difference between the two regions functionally defined by the presence or absence of the a-granule membrane protein, P-selectin, on the platelet surface [2, 11] . The results also showed that the structure of the hemostatic mass is shaped by gradients of soluble platelet agonists that are determined in part by the slowness of solute transport in the narrowing gaps between platelets, especially in the tightly packed platelet core [7] [8] [9] . Collectively, the results suggested that the hemostatic response in the microvasculature is shaped not only by the attributes of individual platelets, but also by properties of the system as a whole that emerge as platelets accumulate and, by the simple act of piling up, alter their local environment. We have suggested that these emergent properties help to limit overall thrombus growth and prevent unnecessary vascular occlusion. Much of this work was performed in mouse models, but key features were confirmed with human blood studied in microfluidic devices [11, 12] .
Here we consider whether the lessons learned from studies in the microvasculature carry over to larger vessels, which is where much human disease occurs, especially in the coronary, cerebral and peripheral arterial circulations. For technical reasons related in part to vessel wall thickness, high-resolution fluorescence imaging of the hemostatic response in mouse models has primarily been limited to the microvasculature, usually in the cremaster muscle or the intestinal mesentery. The macrocirculation differs from the microcirculation significantly in vessel wall structure [13] [14] [15] [16] [17] [18] [19] and local hemodynamics [20] [21] [22] . These differences have been shown to affect the underlying molecular mechanisms driving platelet activation and thrombus formation in different vascular beds [23] [24] [25] [26] . Here we asked whether these differences also re-shape the hemostatic response, affecting thrombus structure, changing emergent properties and altering the impact of anticoagulant drugs and antiplatelet agents. To answer these questions, high-resolution, real-time confocal fluorescence imaging techniques were adapted for use in the femoral artery, and methods were developed to obtain reproducible penetrating injuries.
The results show that in the femoral artery hemostatic thrombi develop a complex structure with regions of greater and lesser platelet activation, much as they do in arterioles. However, total platelet accumulation is considerably greater in the femoral artery and the kinetics of P-selectin appearance on the platelet surface are slower. Parallel studies in femoral veins suggest that the differences in kinetics apply to veins as well. As in arterioles, inhibiting platelet responses to ADP by blocking P2Y 12 receptors destabilized the shell region and reduced overall thrombus size without affecting the core region. In contrast, inhibiting thrombin had proportionately less of an effect on total platelet deposition than in arterioles, suggesting that other factors are important as well, including the greater separation of tissue factor from the vessel lumen [27] .
Collectively these results (i) demonstrate the feasibility of performing high-speed fluorescence imaging in arteries and veins with walls that are thicker than those in arterioles and venules and (ii) show that there are differences as well as similarities in the hemostatic response to penetrating injuries in the macro-and microcirculation. The similarities include the overall core-and-shell architecture observed in both settings. The differences include the slower kinetics of platelet activation and the reduced impact of thrombin inhibitors.
Methods

Materials
C57Bl/6J mice, 8-12 weeks old, were used for all experiments (Jackson Laboratories, Bar Harbor, ME, USA). Thrombus formation was visualized using anti-CD62P (IgG, clone RB40.34) and anti-CD41 (F(ab) 2 , respectively). The mouse jugular vein was then cannulated for the infusion of anti-CD41 (3 lg), anti-CD62P (5 lg) and fluorescent fibrinogen (50 lg) to visualize thrombus formation. When indicated in the text, cangrelor (75 lg) and hirudin (30 lg kg À1 or 0.75 lg in a 25-g mouse) were infused immediately before each injury. To observe hemostatic thrombus formation, we exteriorized the femoral artery and vein, removed overlaying connective tissue, and constantly perfused bicarbonate buffer (37°C, bubbled with 95%/5% N 2 CO 2 ) to facilitate imaging with a 40 9 water immersion objective (Olympus, St Louis, MO, USA). Vessel injury was induced with a pulsed nitrogen dye laser (SRS NL100, 440 nm) focused on the vessel wall. The laser was pulsed until red cell loss had occurred. Blood loss lasted for only a few seconds after injury, ending before image capture could be initiated.
Hemostatic thrombi were imaged with a BX61WI microscope (Olympus, St. Louis, MO, USA) and a CSU-X1 spinning disk confocal scanner (Yokogawa, Corporation of America, Sugar Land, TX, USA), capturing a top-down view of the forming thrombus in which the vessel wall and the thrombus core were closer to the microscope objective lens than the thrombus shell (Fig. 1A) . Fluorescence imaging was performed using a set of diode pumped solid state lasers with acousto-optic tunable filter control as an excitation source (LaserStack; Intelligent Imaging Innovations Inc., Denver, CO, USA). Images were captured with an Evolve digital camera (Photometrics, Tucson, AZ, USA).
Image analysis
The maximum background fluorescence signal for each channel was measured within the thrombus-free portion of the lumen within the same field of view as the thrombus. The image was then converted to a binary mask of all pixels above that maximum and either the area (lm 2 ) or sum fluorescence intensity (FI 10 6 RFU) from that mask were measured for each mask after background subtraction.
Real-time tracking of mask area and fluorescence intensity allowed us to quantify three distinct metrics: initial growth rate (over 60 s for thrombus area and 20 s for fibrinogen deposition as they were typical ranges of the linear phase of growth), peak thrombus/P-selectin area and fibrinogen fluorescence intensity, and final thrombus/ P-selectin area and fibrinogen fluorescence intensity. We then performed statistical analysis on these metrics using the Mann-Whitney U-test.
Immunohistochemistry
Mouse femoral arteries were isolated without perfusion, briefly washed with 1 9 PBS and fixed with 4% formalin for 4 h. Tissue was dehydrated, processed for paraffin embedding and sectioned (5 lm). After paraffin removal and rehydration, antigen retrieval was carried out with citrate buffer (10 mM, pH 6) for 20 min, after which peroxidase activity was blocked with 3% H 2 O 2 for 20 min. Sections were blocked with 2% normal rabbit serum (Vector Laboratories: S-5000; Vector Laboratories Inc., Burlingame, CA, USA) for 15 min and with Avidin/Biotin Blocking Kit (Vector Laboratories: SP-2001) as suggested by the manufacturer. Primary antibody incubation was carried out overnight at 4°C at a dilution of 1 : 200 for tissue factor (R&D: AF3178; R&D Systems Inc., Minneapolis, MN, USA) and 1 : 150 for PECAM-1 (Santa Cruz Biotechnology, Santa Cruz, CA, USA: sc-1506). Sections were incubated with biotinylated rabbit anti-goat IgG antibody (Vector Laboratories: BA-5000) at a 1 : 1000 dilution for 45 min and with the Vector Elite ABC kit (Vector Laboratories: PK-6200) as specified by the manufacturer. Staining was developed with DAB substrate (Dako, Glostrup, Denmark: K3467), counterstaining with hematoxylin and mounting with Cytoseal-60 (Richard-Allan Scientific: 8310-4; Richard-Allan Scientific Company, Kalamazoo, MI, USA). Pictures were taken at 40 9 magnification using a Nikon Eclipse 80i microscope (Nikon, Tokyo, Japan) with a QImaging Micropublisher 5.0 RTV camera. Using Image J, binary masks of the tissue factor-positive area were made. The vessel lumen was outlined and the percentage of positive area within concentric circles of known distance from the lumen was calculated. For each vessel, 10 measurements gave the distribution of tissue factor up to 100 lm from the lumen. For each group (femoral artery and cremaster arteriole), five different vessels were quantified.
Depletion of GPVI from platelets
Mice were injected in the retro-orbital plexus with 100 lg Jaq-1 GPVI depletion antibody (Emfret Analytics. Eibelstadt, Germany) for 4-5 days. Depletion of GPVI was confirmed by measurement of JON/A (PE, Emfret Analytics) binding to platelets stimulated with either the GP VI agonist, convulxin (0.6 lg mL À1 ), or the PAR4 agonist peptide, AYPGKF (200 lM), from either Jaq-1-treated or vehicle-treated mice. JON/A binding was measured using a BD FACSCanto cytofluorimeter. Data were acquired with BD FACSDiva software and analyzed with FlowJo v10.
Results
Thrombus architecture and kinetics in the femoral artery
After surgical exposure of the femoral artery, a throughand-through penetrating injury was made with a nitrogen dye laser. Laser pulses were continued until red cell escape was observed ( Fig. 1A and B) . The resultant hole was approximately 15-20 lm across. This is smaller than that produced in a recent study on mouse saphenous veins (50-100 lm diameter) [26] in which the experimental goals were different and blood loss was prolonged.
Here our goal was to observe the hemostatic response under conditions comparable at a functional level to those that we and others have employed in the microcirculation [2] . In both injury models the loss of red cells ended within seconds of turning off the laser, but a more substantial injury was required to induce bleeding from femoral arteries because of their thicker vessel wall [6] . Platelet deposition (CD41) and P-selectin exposure were recorded in real time. Fluorescent fibrinogen was used to track fibrin accumulation because we found that fibrinspecific antibodies did not have full access to fibrin deposited within the arterial wall. We believe the fibrin(ogen)-related fluorescence that we observed is largely due to fibrin rather than fibrinogen because, as will be shown, adding a thrombin inhibitor largely eliminated the signal.
The results in Fig. 1 (C) show that there was rapid platelet accumulation around the injury site with a large mass present 60 s after the injury. P-selectin translocation to the platelet surface following a-granule secretion took longer, becoming detectable after about 60 s, then gradually increasing over the next several minutes to form a substantial core region that was visible after 5 min and well defined after 20 min. During that same time period the platelet mass became more aligned with the flow. Concurrently, fibrin was deposited at the injury site and spread perpendicularly to flow within the vessel wall ( Fig. 1D and E) . Notably, the thrombus core, defined as P-selectin(+) platelets [2] , formed largely within the vessel wall, whereas the P-selectin(À) shell formed within the vessel lumen, starting on top of the core and extending downstream (Fig. 1C-E) . This hierarchical structure is especially visible when a three-dimensional (3-D) reconstruction of a series of confocal z-plane images is rotated digitally to give a view from the side (Fig. 1E) .
Comparative kinetics in the micro-and macrocirculations
To directly compare the kinetics of thrombus growth and core formation in the femoral artery with the response in cremaster muscle arterioles, we performed injuries in both. An example in the cremaster muscle is shown in Supplemental Figure S1 . 1 The laser injury resulted in a brief period of red cell loss (< 5 s) in both vasculatures, suggesting a comparable level of injury relative to vessel size. In response to the femoral artery injury, platelets accumulated rapidly, peaking between 20 and 45 s after injury ( Fig. 2A) . P-selectin exposure increased continuously over 300 s, whereas fibrin(ogen) accumulation leveled off within 60 s ( Fig. 2A-D) . Although total platelet deposition was considerably greater in the femoral artery (compare Fig. 2A with Fig. 2C) , the time to peak thrombus size was approximately the same (Fig. 2E) . In contrast, although core size was also greater in the artery than the arterioles, the rate of core formation was slower ( Fig. 2F and G) and fibrin(ogen) accumulation was smaller, as was the proportion of platelets that became P-selectin(+) during the observation period (compare Fig. 2A and B with Fig. 2C and D) .
Taken together, these results demonstrate that penetrating injuries in both the macro-and microcirculation lead to stable hemostatic thrombus formation marked by the appearance of a core-and-shell architecture. The rate of platelet accumulation in the arteries is greater than that in the arterioles, but the kinetics of P-selectin exposure are slower. Parallel observations in the femoral vein produced similar results (Supplemental Figure S2) .
The role of thrombin
To investigate the role of thrombin in arterial injuries, we infused the direct-acting thrombin inhibitor, hirudin. Despite essentially abolishing fibrin(ogen) accumulation, hirudin had no effect on overall platelet accumulation ( Fig. 3A-C) . However, hirudin did significantly decrease P-selectin exposure, leading to an approximately 60% reduction in core size 5 min after injury (Fig. 3D) .
These results suggest that although full platelet activation in the femoral artery (defined by P-selectin expression) is clearly thrombin dependent, platelet accumulation in this particular injury model is less thrombin dependent than in cremaster muscle arterioles. To try to understand this difference, we examined the distribution of tissue factor around the femoral artery and cremaster muscle arterioles [13, 28, 29] . The results showed that tissue factor was primarily localized to the adventitia in both the macro-and microcirculation ( Fig. 4A and B and reference [27] ). However, the distance from lumen to tissue factor was substantially greater in the femoral artery than in cremaster muscle arterioles (Fig. 4C) . This difference may delay thrombin generation and/or diffusion, leading to the observed delay in core formation and the localization of fibrin and P-selectin(+) platelets within the vessel wall ( Fig. 1C and D) .
The role of ADP Activation of platelet P2Y 12 receptors by ADP is important for stable a IIb b 3 integrin activation and stable thrombus formation in cremaster muscle arterioles and the saphenous vein [2, 26, 30] . In the microcirculation, infusion of the direct acting P2Y 12 antagonist, cangrelor, strips away most of the platelets in the shell, but does not impact the size or activation level of the core region [2] . Here we observed that cangrelor has a very similar effect in the femoral artery, decreasing thrombus size and increasing embolization ( Fig. 5A-C ; Supplemental videos 1 and 2). However, cangrelor treatment only destabilized the downstream portion of the thrombus (seen in blue in Fig. 5D ). Hemostatic thrombi formed in the presence of cangrelor still formed a stable and hemostatic core region with no significant difference from vehicle-treated thrombi (Fig. 5E) . These results show that the role of ADP in shaping hemostatic thrombus architecture is conserved across vascular beds.
Platelet GPVI signaling
Glycoprotein (GP) VI is the primary signaling receptor for collagen on mouse and human platelets. Others have observed that the importance of GPVI signaling during thrombus formation is dependent upon the mechanism and extent of injury. For injuries in which there is extensive endothelial cell denudation and collagen exposure, GPVI signaling is critical [31] [32] [33] [34] . However, for penetrating injuries the increasing severity of the injury has been shown to increase the role of thrombin and lessen the contribution of GPVI [5, 31, 35, 36] . In the studies shown in Fig. 6 , mice were injected with the GPVI antibody, Jaq-1, which depletes GPVI from the platelet surface [37] . Loss of GPVI was documented by flow cytometry (Supplemental Figure S3 ) but had no apparent effect on either platelet accumulation or platelet activation. This suggests that GPVI-dependent collagen signaling plays a relatively small role in this injury model.
Discussion
Although the term 'thrombus' is sometimes applied to both, hemostasis and thrombosis are very different processes. Efforts to develop mouse models that mimic either event in humans have produced an array of methods. Some of these focus on hemostasis, whereas others produce occlusive thrombi intended to mimic pathologic thrombosis [23] [24] [25] 38] . Here we have focused on hemostasis, asking whether the lessons learned from observing and modeling the hemostatic response in the microcirculation can be applied to the arterial macrocirculation, where the lumen is larger and flow rates are faster. In the mouse microcirculation, hemostatic thrombi formed following penetrating injuries produced with a laser or a glass probe have been shown to be comprised of a core of densely packed, fully activated platelets with an overlying shell of less activated platelets [2, 4, 28, 39] . Fibrin accumulation in this setting is limited to the thrombus core, as is platelet-associated thrombin activity [10] . Our previously published data suggest that this is in part because the rapid accumulation of densely packed platelets in the thrombus core produces conditions in which the intrathrombus transport of soluble molecules such as thrombin is slowed to the point where it becomes diffusion limited rather than convection driven [8, 9] . Agonist concentration gradients form, radiating outward from the site of injury, but falling off at rates that are relatively agonist specific. Stable platelet accumulation in this model is primarily dependent on the thrombin produced following tissue factor exposure [2, 28, 29, 40, 41] . Secondary growth is driven by ADP and TxA 2 released by activated platelets and damaged cells [2, 42] . This leads to a stable hemostatic thrombus marked by a core-and-shell architecture, heterogeneity in the extent of platelet activation and differences in packing density [2] . Methods to perform comparable real-time, high-resolution intravital fluorescence imaging in the mouse macrovasculature have previously been limited by the greater wall thickness in arteries and veins compared with arterioles and venules, making it harder to see what is happening. To determine how agonist generation and activity shape the hemostatic response in the macrovasculature, here we have developed methods adapted for use in the mouse femoral artery and vein. The results were compared with injuries made in cremaster muscle arterioles. In both settings, the extent of injury was adjusted so that the duration of red cell escape was brief, stopping well before platelet accumulation had peaked. Given its greater wall thickness, this meant that the extent of injury was greater in the femoral artery studies, accounting in part for the greater size of the thrombus.
The results highlight similarities as well as differences between the hemostatic response in the macro-and microcirculation. Most notably, the core-and-shell architecture observed in arterioles and venules also proved to be present in the femoral artery and vein. The relative rates of thrombus growth were similar, with the rapid initial phase of platelet accumulation reaching its limit approximately 60 s after injury despite the differences in local hydrodynamics. Inhibiting ADP P2Y 12 receptors reduced shell stability and decreased thrombus growth, but did not affect formation of the core region. This effect was similar to that observed in cremaster arterioles and venules [6] . It suggests why orally active P2Y 12 antagonists have proved to be so successful in preventing occlusive thrombus formation in the setting of atherosclerotic vascular disease, while having relatively limited effects on hemostasis and bleeding risk.
Events in the femoral artery did not, however, entirely parallel those in arterioles. In addition to larger thrombus size, we observed differences in the kinetics of platelet accumulation, the kinetics of platelet activation and the distribution of degranulated (i.e. P-selectin positive) platelets. Although the time to peak thrombus size was similar in the macro-and microcirculation, femoral artery thrombi were much larger, which means that the number of platelets joining the thrombus per unit time was greater. There was also a difference in thrombus morphology. In the microcirculation where flow rates are slower and the vessel wall is thinner, hemostatic thrombi tend to project into the vessel lumen (Fig. 7) . Hemostatic thrombi formed in the femoral artery tended to be flatter and the P-selectin(+) platelets were largely confined to the injury site within the vessel wall, which is also where most of the fibrin was found. This suggests that thrombin production occurs primarily within the wall, the region of the thrombus that is closest to the adventitia where tissue factor is expressed. Core formation in the cremaster artery injury model is primarily driven by thrombin [2, 43] . The data reported here show that in the femoral artery inhibition of thrombin with hirudin reduced the size of the thrombus core, but had little effect on total platelet accumulation. This suggests that thrombin is driving platelet degranulation, but it is not the primary driver for platelet accumulation. ADP makes up part of the difference. Platelet-derived TxA 2 presumably contributes as well, although that has not been addressed in this setting. GPVI-dependent collagen signaling, on the other hand, appears to be dispensable in this model. 
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Vehicle V e h ic le + vehicle Cangrelor C a n g r e lo r V e h ic le C a n g r e lo r + cangrelor Peak P-selectin area (µm 2   ) V e h ic le C a n g r e lo r Notably, in their studies of bleeding caused by repeated injuries in saphenous veins, Getz et al. showed that mice with reduced tissue factor expression do not have a hemostatic defect in response to a single laser induced vessel rupture [26] , which also suggests a limited role for thrombin. In mesenteric arteries thrombin activity has been shown to be dependent upon injury severity [5, 31, 36] , with the response to milder injuries being driven by thrombin plus collagen and severe injuries being largely thrombin dependent [5] . As the vessel wall grows thicker, not only is tissue factor farther away from the lumen, but any thrombin that is formed has a greater distance to diffuse in the tortuous path produced by the narrowing gaps between adjoining platelets (Figure 7 ). This environment Immediately following injury blood is driven out of the vessel as a result of differential pressures between the macro-(P macro ) and microvasculature (P micro ) and the interstitial space (P inter. ). By 30 s after injury platelets have been recruited to the injury site, bleeding has stopped, and ADP (blue) and thrombin (IIa, red) are being produced. By~75 s post-injury in the microvasculature, thrombin has driven substantial core formation and fibrin deposition at the injury site. By 5 min the microvasculature thrombus has achieved its stable architecture. At 5 min the microvasculature thrombus has significant fibrin deposition within the vessel wall and minimal core formation, and by 20 min has formed a stable core/shell architecture. (B) Illustrates similarities and differences between hemostatic thrombi formed in the femoral artery (left) and cremaster muscle arterioles (right) after a penetrating injury calibrated to allow the transient escape of red cells. In both cases there was heterogeneity in the extent of platelet activation, with a shell of activated, but P-selectin(À), platelets overlying a core of P-selectin(+) platelets. In the femoral artery, the core was largely confined to the injury track within the vessel wall, extending along with fibrin into and beyond the adventitia. Thrombi formed in the femoral artery were considerably larger than those required to achieve hemostasis in the arterioles, but a smaller proportion became P-selectin(+) and the portion of the thrombus extending into the vessel lumen occupied a smaller fraction of the vessel diameter. The mean distance from the lumen to tissue factor in the adventitia is based on the data in Fig. 4 . Approximate values for the flow in the arteries and arterioles are from references 22 and 9, respectively.
promotes thrombin accumulation, but also limits its spread [7] [8] [9] . This may account for our observation that a smaller proportion of the platelets in the thrombus became P-selectin(+) and hirudin had little impact on total platelet accumulation in the femoral artery compared with cremaster muscle arterioles. In summary, here we have described a novel method for observing the hemostatic response in the mouse femoral artery that overcomes some of the previous limitations in performing fluorescence intravital microscopy in larger vessels with their thicker walls. These injuries are comparable to those that we and others have produced in the cremaster microcirculation, and thus provide a method to measure the impact of changing vessel biology and hemodynamics on the hemostatic process. The results show that the core-and-shell architecture of hemostatic thrombi is largely, but not entirely, conserved throughout both the macro-and microcirculation, suggesting that this architecture plays an important role in establishing hemostasis. In both cases the structure of the hemostatic mass appears to be very different from the structure of pathological thrombi. We propose that this technique will prove informative in understanding events in clinically relevant vascular diseases, including atherothrombosis. Movie S1. Thrombus formation in the femoral artery.
Movie of platelet accumulation (blue), P-selectin exposure (red) and fibrin(ogen) deposition (green) following laser injury of the femoral artery and infusion of 100 lL saline. Movie S2. Cangrelor-treated thrombus formation in the femoral artery. Movie of platelet accumulation (blue), Pselectin exposure (red) and fibrin(ogen) deposition (green) following laser injury of the femoral artery and infusion of 100 lL of cangrelor [100 lM] in saline.
